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APS changes guided by mission:
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e The mission of the Advanced Photon Source i1s
to deliver world-class science and technology

spectrum of researchers.

accessible to a broad




APS Today
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38 functioning
beamports
(251D, 13BM)
68 total available

...only 4 ID
beamports
are not yet
committed



APS Users Today
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~10,000 in a
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APS Users around the world Al

The Far East, SR _ _
South-East Asia, _ Africa, Asia,
the Subcontinent, & The Americas: Europe, &

the South Pacific: 4227 the Middle East:
186 391
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APS Users around the US Photon
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Alaska: 1 24
Hawaii: 5

Rhode Island: 3

Washington D.C.: 40

Total U.S. badged users = 4239



APS User Demographics (2002)

m Postdocs
@ Students
O Employees®
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@ Materials science
O Polymers

O Physics

O Chemistry

O Earth science

B Enviro. science

m Bio. & life sciences
O Medical apps.

E Engineering

O X-ray instr.

@ Other
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APS scientific productivity grows.. Photon
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Protein databank deposits
as a fraction of
US synchrotron total

Journal papers by calendar year 35/ =

30+ -

Overall APS refereed publications -
per year exceeds 500 15-
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Our first centralized general-user program oo

Source

Proposal Review Panels

Instrumentation Imaging/ | Macromolecular Scattering Scattering Scattering Small Spectroscopy
Microbeam | Crystallography = Applied ' Condensed Chem/Biol/Environ Angle (EXAFS)

o, ol st Proposal Review

Eric Dufresne, Chris Karl Volz, Chair Paul Fuoss, | Joel Brock, | Neil Sturchio, Chair Larry Lurio, Joe Woicik,
Chair Jacobsen, Chair Chair Chair Chair

Panels

Wilfried Barry Lai Craig Ogata I Cev John Hill vid Tiede Andrew Simon Bare

Schildkamp John Miao Amy Rosenzweig | Noyan Ben Larson | Angus Wilkinson Allen Lisa M. Miller

Sarvjit Shastri Mark Rivers Carol ) Jyotsana Lal | Sue Mini
Thompson David Matt Newville

Beamtime Allocation
Committees

Saxena

Advanced Photon Source

Home
Home
Welcome
APS Infroduction

356 proposals submitted e Advanced Photon Source

Current Schedule

fOI’ Wlnter run 2 O O 3 - 02 G:j::f:m: APS Techniques Directory

Find a Person

~ 2000 shifts allocated
~ 46% success rate

Welcome to the

Imaging

S Microscopy
Mizro fluorescence
Microprobe
Phase contrast imaging
Photoemission electron microscopy (PEEM)
Radiography
Tomography
PROTEIN CRYSTALLOGRAPHY

Macromolecular
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Partnerships for the future... oo

ChemMatCARS-CAT (15) __HP-CAT (16)

BIOCARS-CAT (14) _. —IMCA-CAT(17)
GeoSollEnviroCARS-CAT (13) ANV Y o Bie-LATB

BESSRC-CAT(12)

STORAGE RING

EXPERIMENT
HALL

LOW-ENERGY
UNDULATOM
\ TEST LINE

e rery i Center for
INJECTOR : Nanoscale
SYNCHROTRON /B Materials

Y SGX-CAT (31)
¥ COM-CAT (32)

' UNI-CAT (33)

uTiuTy

BUILDING ~/ | UNI-CAT (34)

CONFERENCE
CENTER

CENTRAL
LAB/OFFICE

BUIL DN PENDING SECTORS [l (LOCATION TENTATIVE)
SECTOR KEY

M MATERIALS, CHEMICAL, & ATOM

M BIOLOGY

M GEO, SOIL, & ENVIRONMENTAL SCIENCE
I INSTRUMENTATION

g
T TOSCALE
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Impact on physical sciences.... Photon
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Imaging nanostructures.. Photon

Source

fluorescence

Sn,0; nanobelts — Z. Cai
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Impact on biological sciences... o
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Ants Pant! s
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Phase-enhanced
imaging

Westneat, Lee et. al..
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FRIDAY, JANUARY 24, 2003

Argonne video turns ant into a science celebrity

By Jeremy Miruer
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Very close
look finds
how bugs
breathe

Scientists open tiny
window into what
mahes insects t:ck

ey
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tered into an insect’s body from
the outside with only some ac-

E-MAIL NEWSLETTERS | ARCHIVES

Bugs caught ‘breathing’ on camera
at Argenne National Labx h

Compression:
Likely caused
by contraction
of jaw or limb
muscles.

Live Online

SEARCH:

News

red beetles,

captun
¢rickets and ants on X-rays that show insects inhaling and exhaling.
Scientists had thought bugs took in oxygen through passive diffusion.

Wood beetle under X-ray
Circular X-ray images taken 0.5 seconds apart.
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A Bug's Breath
®-Rays Settle Mystery of Insects’ Lungs’

By ik Bleder
Washington Fost Staff riter
Friday, Janvary 24, 2003; Page A01

Exposing insects to X-1ay beams a billion times more
powerful than the ones that doctors use, researchers have at
last settled one of the longest-runuing -- if lesser-Jmown --
confroversies in science: Bugs, it iums out, do breathe.
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WASHINGTON (AP) --Bugs don't
have lungs, so how do they
breathe? Maybe mere efficiently
than people, according to the
first close-up view of insects
forcing airin and out of tiny
oxygen pipes.
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Ittook one of the world's strangest X-ray
beams -- aview hundreds oftimes mare
detailed than today's most sophisticated

X-ray shows how bugs really breathe
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tomologists hewed largely to
Aristotle's view, behevmg that air simply drifted into and out
Of tiny holes in insects' Doclies. More recently it became clear
that insects actively pump air thiough these holes by moving
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Expand and cornpress: An insect works tha air

Scientists hava usad H-ray video to study how insady
breathe,

Unlike hurnans, which have lungs and blood to pusHE Y|
oxygen to vital argans, an insect sends air directly
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X-rays show
how bugs breathe

First close-up view of insects forcing air
through tiny pipes
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WASHINGTON, Jan 23 — Bugs don’t have hings, so how do they
breathe? Maybe more efficiently than people, according to the
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Annual Report of the APS Photon
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Available at

http://www.aps.anl.gov/wrknet/aps _sc102.html

To be mailed SSCIENCE
to all users by :::::.1'::::,.:‘:,:::.*;::,1‘: 2002
end of May 2003 Ve YN
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Continuing performance improvements  souce

* Top-up operation Canted
Undulators

—Low emittance

—Stable optics

e Improved beam stability

APS Horizontal and Vertical Power Supply Quality
Beam Position Stability History (0.016 Hz - 30 Hz) Control Improve

Slow Drift Correction Refined Beam Size

o —— Change o Low - demanded by bio users

lode
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APS Science Tomorrow - State-of-the-Art Advanced

3rd Generation Science in 20 Years? Source

» [Individual nanoscale objects can be observed in real-time

» Electronic, dynamic and magnetic properties of a single
nanostructure can be measured

* A few atoms can be chemically identified

« A full dataset for protein structure analysis can be collected in
less than a second

« X-ray imaging of objects with nm resolution 1s routine
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H a rd X- ray N a n O pro be Area detector Aroa dotadtor Photon

diffracted beam transmitted beam Source

High-Brilliance Cryogenically ~ Horizontally Beam
synchrotron cooled crystal focusing defining
X-ray source monochromator mirror aperture

Hard X-ray Energy
zone plate dispersive
detector

Spatial
filter

* Unique, versatile instrument to study individual
nanostructures (30 nm spatial resolution)

+» Quantitative atomic-scale structure, strain, orientation
imaging

+ Sensitive trace element and chemical state analysis

¢ Ability to penetrate overlayers, environments, fields
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Center for Nanoscale Materials Photon

Source _=—

State Contribution FY’02 = $2M, FY’03 = $17M
Building construction begins Summer 03
DOE approves CD-0, anticipated funding $30-40M

5 _‘.ano; '.a:[’e\ Materials We\jﬂé;onal I,..a'b;oratory) m 53”5@‘ __
User facility for Nanosciences and Nanotechnology
http://nano.anl.gov/




Extended straight section for inelastic x-ray spectroscopy

iIXS) sector
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CURRENT STRAIGHT SECTION
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IONG STRAIGHT SFCTION WITH THRFF UNDUIATORS "A™ AND ONF SUPFREONDUCTING UNDUTATOR

* The heme doming coordinate in myoglobin is directly involved in
the oxygen-binding reaction

- Doming modes are expected in the range of 6-8 meV

* With a high enough resolution it becomes possible to study the
influence of addition of ligands to the functional behavior of

proteins

Fe partial density of states (1/eV/at.vol)

Partial phonon density states 1/ev

Energy (meV)
—————

T T T T T T
— 2MeHIm-TPP ]
—— 2MeHIm-TPP(CO)
— TPP(NO) 1
—— OEP(NO)
—— OEP(C)

energy (meV)
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Preparing for tomorrow... oo
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* Complete remaining beamlines (Phase I)

— Optimized for best science and accessibility
* Optimize x-ray sources by sector (Phase II)

» Take advantage of detector, automation and
optics improvements (Phase 11I)

» Upgrade accelerator & 1njector in 15 years
(Phase IV)

— Connect with next-generation capabilities

* Proposed Phased Plan to Define State-Of-The-
Art 37 Generation; 20 years, 4 order of
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R&D On Insertion Devices

—1.00cm
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Superconducting Small Period
Undulator

1.45 cm period 1-90 cm peri_od
L=2.4 m, N=165 L=2.4 m, N=240
Gap =3 mm

Gap=7 mm .
Maximum K =1.17

Maximum K = 1.4

Variable Polarization Undulator

Electro-magnetic Device APPLE type PM Device

A=16 cm, L=10 m, N=62 A=12 cm, L=10 m, N=82

-\

Assumed APS storage ring parameters: 3.5 nm-rad, 1% coupling, 100 mA




New science: Magnetic studies with soft x-rays Advanced

Photon
Source =

Brilliance Tuning Curves for Elliptically Polarized Devices

APS 16.0 cm, 10.0 m
APS 12.8cm, 2.3 m
ALS5.0cm,2.0m

Advantages of high energy rings:
» Low emittance
* High beam stability

* Large energy tunability

Superior performance
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APS (7 GeV, 100 mA):10 m long straight section, A =16.0 cm, N = 62
APS (7 GeV, 100 mA):5 m long straight section, A =12.8 cm, N = 18 (current device)
ALS (1.9 GeV, 400 mA): 2 m long straight section, A =5.0 cm, N =37



Two kinds of beamlines:

a “turnkey”
beamline to

efficiently
collect - SAXS ~

=+ q dedicated

", beamline to
- | “do experiments”’ -
~ magnetic scattering

Phase Ion Chambers \

Retarder \ L
\ :

Ly Mirror Sample in
\ 0, +80 Cryostat

Linear Undulator Si (111)
Monochromator
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Free-Electron Lasers — the excitement of fs science Photr

« LEUTL has SPIRIT

— Experiments ongoing to use single
photon 1onization from LEUTL
source for materials science

— Proposal submission to BES for
upgraded, independent facility
(decision point FY ’04)

APS to provide undulators at ~$50M responsibility
Steve Milton 1s the ANL LCLS Project Director
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Science Advisory Committee (SAC) Phoon 4

* Fourteen members plus ex-officio APSUO Chair aI{d
Partner User Council Chair

 Inherits and expands responsibilities of Program
Evaluation Board
— Advises on scientific directions for APS

— Evaluates performance of sectors and CATs
o Stand-alone Sector Review Panels

— Evaluates new partner proposals
— Advises on policy

» Annual cross-cutting review — “Science with
Microbeams” to be held January, 2004

* Formulated new policy on partner users

Invited Study Panel on “New Scientific Directions for
APS” chaired by Gopal Shenoy and Sunil Sinha
(roundtable discussion tomorrow)
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Science Advisory Committee first meeting Jan-03 "
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“APS as a teenager..” Photon
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The facility 1s maturing and evolving

— Appropriate change is healthy to deal with challenges
CAT system has worked well in many ways

— Leveraging of funds

— Outside drivers and partners for facility

— Strong connection with universities

— Creative diversity
But faces challenges

— Tendency to avoid specialization and ignore duplication

* Increased operational burden

— Challenge for some to sustain adequate operational support

Facility 1s being asked to take on responsibility for operating BES sectors

— Offers attractions of stable operations, more high-end dedicated instruments and
improved efficiency

— More resources will be needed, included in our long-range plans
Need new more flexible partnering models incorporating strong CATs
APS is increasing user support in general

— Significant realignment of resources towards user side in 2002



Compelling need for more sector Advanced
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operational support

Average Number of Publications/year/sector vs. On-site Staff*
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No. of On-site Staff (Admin. & Tech.)

unsurprising relationship between support level and productivity




Partner User Proposals
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» “Partner Users” do great science and

— add to the facility and general users in some way

e ¢.g. build and/or operate a beamline or endstation
* develop a new user community...

— CATs are an important and continuing example
— We offer more flexibility in future
e ¢.g. limited scope partnerships
— <15% beamtime for two years requested

— Only available on sectors offering more than 25% GU time
» Or APS run sectors offering more than 50% GU time
— Call for proposals due by June 1% for Fall 2003-03 run
— PU proposals are evaluated and regularly reviewed by the SAC
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XOR faces the future...
« X-Ray Operations and Research (XOR) in APS X-Ray
Facilities Division
e Former SRI CAT embraces need
— To continue innovation in instrumentation

— To build new user communities
— And to take more responsibility for operating BES

beamlines
* To be a model of BES sector operation, with >50% general user time
* As 0f 2003-03 run, 80% time for competition (e.g. GU or PU

proposals)
— Thanks to XOR employees for continuing to provide
dedicated user support (largest number of general users

accommodated through XOR), and maintaining innovation
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Welcome BES sectors iy
« BESSRC (11 and 12)

BESSRG GAT

Staff joined APS under group leader Mark Beno as a new group
in XOR as of 1/2003

I
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* Partners (some APS

staft, other
o p o
Xt SO ) | e
_ IMM (8)
I s P
— MHATT (7)

Support for 8 staff members, M&S, capital = $1770K in FY 03
— PNC (2 O) Support of $1M provided by ANL.

These three sectors offer 50% GU time and specialize activities
Future transitions anticipated gradually
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Bud get Photon
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APS BES Budget

O President's budget
OARIM

B Equip.

@ Operating

&
Y
o
N
c
2
=

1998 1999 2000 2001 2002 2003 2004

Year

Current FY 03 budget is $90.89M

Includes $1.3M transferred funding for BESSRC
FY 03 President’s budget for APS was $91.3M, $IM ANL support for BES sector ops
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Staffing levels Photon

e January 2002, 443.15 FTEs
* Today 420 FTEs (including 8 from BESSRC)
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« Expect future growth in staff and budget for
user support

— other activities need to remain stable and well-
supported



Increased emphasis on user support

APS Spending by Function FY02 Beginning

User Support
9%

ID's and Front Accelerat
Ends Systoms,
10% )

° 46%

Beamlines
15%

Infrastructure
and Support
20%

APS Spending by Function FY 03 Proposed

User Support
1% Accelerator
| Systems
ID's and Front 39%
Ends /
7%

Beamlines
20%
'
Infrastructure and
Support
23%

Moved ~7% of resources
towards user activities in 2002

Advanced
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Just 1n - User Survey 2003 Photon

Source =

Trade-Offs

O Increase hours

*88% satisfied with APS

B Increase availability performance

*85% satisfied with

service and schedule

*79% satistied with support
from CAT staff

*73% satisfied with support
from APS staff

OIncrease Reliability

356 responses to e-mail survey
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Promote dialog between facility and users .. .o

* * Source
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The Future Photon

Source _

 BESAC subcommittee strongly recommended
phase I and phase II upgrades (finish beamlines
and optimize sources), and sector operations

* Working with BES to seek needed resources in
coming years
— Could be accommodated through increased
operational budget at 15-30% level
» Exciting new science 1s emerging and will be
facilitated by renewed investment

* Aim to leverage the best of both worlds at the
APS— strong central operation of facility with
strong partners
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APS changes guided by mission:

Advanced
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e The mission of the Advanced Photon Source i1s
to deliver world-class science and technology

spectrum of researchers.

accessible to a broad
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Conclusion Coton 2

* APS is vibrant, healthy but still young

* We are here because of our Users, and together
we will flourish

* Long-range plans to develop remaining
beamlines, improve x-ray sources, enhance
beamline operations are supported by BESAC
subcommittee

— Will lead to user community ~10,000 1n a decade

« We want to define the state-of-the-art for 3™
generation synchrotrons

— And be connected with 4™h-generation sources

f )
I 1T
i
I 1HS
Il ‘ I I



